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1 . A timepiece with moon ' s age/constellation indication 
characterized by comprising: a constellation indicator plate 
having a ring-formed hole to rotate, once per sidereal day, 
round an hour wheel due to speed adjustment from the hour wheel 
holding an hour hand; a constellation in a vicinity of an 
equator depicted on the constellation indicator plate; a rotary 
axle penetrating through the ring-formed hole; a moon indicator 
plate held on the rotary axle; and a dial having a window 




surrounded by curves of an arc representative of a southern 
limit of constellation indication, an arc representative of 
a northern limit and an arc representative of a horizon to see 
through an approximately half of the constellation indicator 
plate, and a hole to view the moon indicator plate. 

[Detailed Description of the Invention] 

[Industrial Field of Utilization] 

The present invention relates to a timepiece provided 
with a moon's age indicating function and constellation 
indicating function . 

[Prior Art and Problem] 

As a timepiece for showing a state of celestial body, 
there have been known, for long, a timepiece having a moon's 
age indicating function and a sidereal-time timepiece having 
a constellation indicating function, respectively. Meanwhile, 
there is realized a timepiece having a moon position-and-phase 
indicating function provided with a solar position indicating 
function. However, there is no realization of a timepiece to 
indicate, on the same surface, a solar time, a lunar position 
and phase, a constellation arrangement and a sidereal time. 
This is because, as a timepiece train wheel condition 
restricting the number of drive sources to one in respect of 
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space and cost, the relationship of between mean solar time, 
apparent mean speed of the moon and mean period of waxing and 
waning as well as the relationship of between mean solar time 
and mean sidereal time are respectively not in well-divided 
ratios. Thus, there is a need to constitute accurate 
approximation rotational ratios, respectively, through 
speed-adjusting intermediary wheels . There is a necessity to 
use a well-operational structure capable of correct fast the 
lunar position and phase and a state of stars (sidereal time) 
with respect to the hour and minute hands showing a solar time, 
during the initial adjustment. Furthermore, as an indication 
method, there is a need to efficiently arrange, for easy viewing, 
hour and minute hands indicative of a solar time, a moon's age 
indicator part representative of a lunar position and phase 
and a constellation indicator plate rotating once per sidereal 
day, on a limited indicator surface of the timepiece. Thus, 
there have been many technical difficulties- However, there 
is a great expectation for a timepiece with moon's 
age/constellation indication as satisfying the foregoing 
desire. 

[Object of the Invention] 

The present invention has been made in order to solve 
the foregoing problem. It is an object to provide a timepiece 
with moon's age/constellation indication arranged, on the same 
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indication surface, with hour and minute hands indicative of 
a solar time, a moon' s age indicator part indicative of a lunar 
position and phase and a constellation indicator plate rotating 
once per sidereal day, under many restrictions of train wheel 
plan-arrangement conditions . 

[Structure of the Invention] 

In prder to achieve the foregoing object, the present 
invention is characterized by comprising: a constellation 
indicator plate having a ring-formed hole to rotate, once per 
sidereal day, round an hour wheel due to speed adjustment from 
the hour wheel holding an hour hand; a constellation in a 
vicinity of an equator depicted on the constellation indicator 
plate; a rotary axle penetrating through the ring-formed hole; 
a moon indicator plate held on the rotary axle; and a dial having 
a window surrounded by curves of an arc representative of a 
southern limit of constellation indication, an arc 
representative of a northern limit and an arc representative 
of a horizon and a hole to view the moon indicator plate. 

[Embodiment of the Invention] 

Hereunder, an embodiment of the present invention will 
be described in detail according to the drawings. 

Fig. 1 is a plan view of a timepiece with moon's 
age/constellation indication. Fig. 2 is a plan view of a dial 
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of the timepiece of Fig. 1. 

In the figure, reference numeral 1 indicates a timepiece 
with constellation indication, reference numeral 2 indicates 
a dial, reference numeral 3 indicates an hour hand to indicate 
hour, reference numeral 4 indicates a minute hand and reference 
numeral 5 indicates a second hand* Reference numeral 6 
indicates a moon indicator plate having a circular hole 6a 
having a size in an angular range of 60 degrees about a rotation 
center. Reference numeral 7 indicates a shade plate arranged 
superposed at the underneath of the moon indicator plate 6 and 
having three shields, arranged at an equal interval, having 
a size just superposed with the circular hole 6a of the moon 
indicator plate 6 and the same color as the moon indicator plate 
6. On the dial 2, a 12-hour-based scale 21 is provided in a 
position corresponding to the hour hand 3. Also, a moon 
background 22, for indicating a color of the moon, is provided 
in a position corresponding to a path of the circular hole 6a 
of the moon indicator plate 6. In the moon background 22, the 
upper 22b of a convex boundary 22a considered as a horizon at 
35 degrees North Latitude uses a light color in order to clearly 
show the moon relative to the moon indicator plate 6 and make 
definite a depth of color. On the contrary, the lower 2 2c of 
the boundary 22a of the moon background 22 uses a quiet color 
same as or approximately same as the moon indicator plate 6 . 
By using a rotation of the moon indicator plate 6 and a rotation 
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differential between the moon indicator plate 6 and the shade 
plate 7, a lunar position and phase is indicated. Also, 
depending on the moon background 22 the color of the moon 
changes correspondingly to an indication position. 
Accordingly, the state of rise/set can be definitely 
distinguished by the color or color depth. Also, the boundary 
22a of the moon background 22 is continuously changed in color 
or color depth, in order to avoid mistaken recognition of a 
moon shape. 

Furthermore, the dial 2 is provided with a constellation 
indicating window 2 3 through which the constellation indicator 
plate 8 is to be seen. The constellation indicating window 
23 is surrounded by a arc 23a representative of a southern limit 
in this timepiece, an arc 23b representative of a northern limit 
and an arc 23c representative of a horizon at 3 5 degrees North 
Latitude. Letters E, W and S 24 indicative of directions are 
depicted on the dial 2 facing to the arc 23c representative 
of the horizon and to the arc 23a representative of the southern 
limit. On the constellation indicator plate 8, there are 
depicted a constellation in the vicinity of the equator having 
a rotation center of the South celestial pole (omittedly shown 
in the figure), a celestial equator 8a, right ascension lines 
8b at an interval of 15 degrees and numerals 8c of from 0 to 
23 indicative of right ascension time at a periphery 
corresponding to the right ascension lines 8b. Thus, 
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configuration is made such that a sidereal time is known by 
reading a right ascension value on the constellation indicator 
plate 8 corresponding to a 12 : 00-position mark 21a indicative 
of a southing direction on the dial 2. 

Meanwhile, the moon indicator plate 6, the shade plate 
7 and the constellation indicator plate 8 have rotating 
directions all given clockwise in order to match with the 
apparent movements of the moon and constellation at 3 5 degrees 
North Latitude. 

Next explained is a train wheel structure for driving 
the timepiece shown in Fig, 1, according to Figs. 3 to 5 . Fig. 

3 is a sectional view showing a train wheel mechanism essential 
part of the timepiece of Fig. 1. Fig. 4 is a plan arrangement 
view showing a scheme of a train wheel of the timepiece of Fig. 
1. Fig. 5A is a plan view showing a state of the first day 
of the lunar month by a superposition of the moon indicator 
plate and shade plate. Fig. 5B is a plan view showing a state 
of the fifteenth day of the lunar month due to a superposition 
of the moon indicator plate and shade plate. 

In the figure , reference numeral 9 indicates a fourth 
wheel & pinion attached with a second hand 5. Reference 
numeral 10 indicates a center wheel attached with a minute hand 

4 while reference numeral 11 indicates an hour wheel attached 
with an hour hand 3, respectively. Reference numeral 12 
indicates a minute wheel meshing with a minute pinion 10a of 
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the center wheel 10 and an hour gear 11a of the hour wheel 11. 
The hour wheel 11 is structured with an hour gear 11a and an 
hour-wheel pinion lib. Also, reference numeral 13 indicates 
a second minute wheel, one of three intermediary wheels for 
gear-ratio adjustment, which is structured with a second minute 
gear 13a and a second minute pinion 13b. The second minute 
wheel 13 is movably fit to a second minute pin 15 fixed on the 
main plate 14. The vertical movement of the second minute 
wheel 13 is restricted by the back plate 16 . Between the second 
minute gear 13a meshing with the hour wheel pinion lib and 
constellation transmitting pinion 17a of the constellation 
transmitting wheel 17 and the second minute pinion 13b meshing 
with the second hour wheel 18, a slip function part 13c is 
provided to slip by a load at a predetermined torque or greater. 

Reference numeral 19 indicates an adjusting wheel for 
the second intermediary wheel to adjust the gear ratio, which 
is structured with an upper adjusting gear 19a meshing with 
the second hour wheel 18 and moon-phase wheel 3 0 and a lower 
adjusting gear 19b meshing with a moon-position gear 31. The 
adjusting wheel 19 is movably fit to an adjusting wheel pin 
32 fixed on the main plate 14. The vertical movement of the 
adjusting wheel 19 is restricted by the back plate 16. 

Reference numeral 18 indicates a second hour wheel. The 
second hour wheel is movably fit to the hour wheel 11. The 
second hour wheel 18 is disposed between the main plate 14 and 
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the back plate 16 so that the vertical movement of the second 
hour wheel 18 is restricted by the main plate 14 and the back 
plate 16. The dial washer 33 is provided for eliminating the 
affection of train-wheel backlash and for restricting the 
vertical movement of the second hour wheel 18. Reference 
numeral 34 indicates a correction transmitting wheel 
structured with a correction transmitting wheel 3 4a meshing 
with the second hour wheel 18 and a correction transmitting 
pinion 34b meshing with the correction wheel 35. The 
rotational motion from a crown 3 6 to the correction wheel 3 5 
by a winding stem 37 is not conveyed, with racing, in a usual 
position 36a. In a one-pull position 36b, it is transmitted 
in unison with the winding stem 37. However, in the two-pull 
position 3 6c, it is released from the engagement with the 
correction wheel 35. Accordingly, only in the one-pull 
position 3 6b, the rotational movement from the crown 3 6 can 
be structurally transmitted to the correction transmitting 
wheel 34 through the correction wheel 35. The moon position 
wheel 31 is movably fit to a moon position wheel pin 3 8 fixed 
on the main plate 14 while the moon phase wheel 30 is movably 
fit to the moon position wheel 31. The vertical movement of 
the moon position wheel 31 is restricted by the back plate 16. 
The dial washer 3 9 is provided for eliminating the affection 
of the moon position wheel 31, the moon phase wheel 3 0 and the 
train-wheel backlash. The dial washer 39 also restricts the 
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vertical movement of the moon position wheel 31. 

Meanwhile, the moon indicator plate 6 and the shade plate 
7 are respectively attached at one ends , close to the dial 2, 
of the moon position wheel 31 and the moon phase wheel 30. 
Reference numeral 17 indicates a constellation transmitting 
wheel for the third intermediary wheel for gear-ratio 
adjustment, which is structured with a constellation 
transmitting pinion 17a and a constellation transmitting gear 
17b. The constellation transmitting wheel 17 is movably fit 
to a constellation transmitting wheel pinion 40 fixed on the 
main plate 14. The vertical movement of the constellation 
transmitting wheel 17 is restricted by the dial 2. Between 
the constellation transmitting pinion 17a meshing with the 
second minute gear 13a of the second minute wheel 13 and the 
constellation transmitting gear 17b meshing with a 
constellation indicator gear 8d provided at an inner periphery 
of the constellation indicator plate 8, a slip function part 
17c is provided to slip by a load at a predetermined torque 
or greater. 

Reference numeral 41 indicates a rotation-direction 
regulation lever for the constellation transmitting wheel 17 , 
which is play-fit with a lever pin 42. This is structured with 
engaging portions 41a, 41b each having a gradient not to cause 
thrust against a right rotation of the constellation 
transmitting gear 17b and engaging portions 41c, 4 Id formed 
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to cause thrust, at any one, against a left rotation of the 
constellation transmitting gear 17b, of the constellation 
transmitting wheel 17. Arrangement is made such that when the 
mountain formed by the engaging portion 41a, 41c engages a tooth 
tip of the constellation transmitting gear 17b, the mountain 
formed by the other engaging portion 41b, 41d positions at a 
tooth root of the constellation transmitting gear 17b, whereas 
when the mountain formed by the engaging portion 41b, 4 Id 
engages a tooth tip of the constellation transmitting gear 17b, 
the mountain formed by the engaging portion 41a, 41b positions 
at a tooth root of the constellation transmitting gear 17b. 
During rightward rotation of the constellation transmitting 
gear 17, the constellation transmitting gear 17b at a tooth 
tip moves alternately the engaging portions 41a, 41b of the 
lever 41. Consequently, the lever 41 passes over without 
causing thrust while making a small reciprocal swivel motion 
so that the constellation indicator plate 8 also continues 
rightward rotation. During leftward rotation of the 
constellation transmitting gear 17, a thrust is caused between 
either one of the engaging portion 41b or 4 Id of the lever 41 
and the constellation transmitting gear 17b. The slip 
function part 17c of the constellation transmitting wheel 17 
slips so that structurally, the constellation transmitting 
gear 17b and the constellation indicator plate 8 do not rotate 
but only the constellation transmitting pinion 17a rotates 
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left. 

Next, the operation is explained. 

In Fig. 3, the reduction ratio from the second wheel & 
pinion 9 to the minute pinion 10a is given 1/60 as in the known. 
By giving 1/12 to a reduction ratio from the minute pinion 10a 
to the hour wheel 11 through the minute wheel 12 , the hour wheel 
11 is allowed to rotate once per 12 hours. 

The synodic month, i.e. average period of waxing and 
waning of the moon, corresponds to 29.530589 days. In order 
to match the rotation speed of the moon indicator plate 6 with 
the apparent mean moving speed of the moon, there is a need 
to arrange the number of teeth on the train wheel from the hour 
wheel 11 to the moon position wheel 31 such that the moon 
position wheel 31 makes a (1 - 1/29.530589) rotation per day, 
i.e. has a value closely approximate to a 0.96613681 rotation. 

Meanwhile, the shade plate 7 uses a rotation differential 
from the moon indicator plate 6 to indicate a phase of the moon. 
This is structured to indicate the first day of the lunar month 
when the circular hole 6a of the moon indicator plate 6 just 
superposes over one of the shields 7a of the shade plate 7 as 
shown in Fig. 5A, and the fifteenth day of the lunar month when 
it positions at one of just intermediate positions 7b of the 
shields 7a as shown in Fig. 5B. Provided that the shields 7a 
of the shade plate 7 is in the number of n (n is an integer 
of 2 or greater) , the shade plate 7 is required to be made slower 



at a rate of one rotation per 29.530589+n days than the moon 
indicator plate 6. There is need to structure the number of 
teeth from the hour wheel 11 to the moon phase wheel 3 0 such 
that the moon phase wheel 30 is slower by 1/29 . 530589xn rotation 
per day, i.e. by a value closely approximate to a 0.03386319/n 
rotation. 

In the case of this embodiment, n = 3 is given. One 
example is shown wherein a combination in the number of teeth 
reduced in the maximum number of teeth and preferred in 
approximation accuracy. By giving 23 teeth to the hour wheel 
pinion lib, 41 teeth to the second minute gear 13a, 40 teeth 
to the second minute pinion 13b, 45 teeth to the upper adjusting 
gear 19a of the adjusting gear 19, 31 teeth to the lower 
adjusting gear 19b, 32 teeth to the moon position wheel 31 and 
47 teeth to the moon phase wheel 30, the moon position wheel 
31 makes a 0.96612466 rotation per day. The moon indicator 
plate 6 has an annual cumulative error as less as 1 . 6 degrees 
relative to the apparent mean movement of the moon. Meanwhile, 
the moon phase wheel 3 0 needs to be closely approximate to a 
0.95483693 rotation slower by a 0.01128773 rotation per day 
relative to the rotation speed of the moon position wheel 31. 
In the above example of the number of teeth, the moon phase 
wheel 3 0 makes a 0.954 85210 rotation per day, and the shade 
plate 7 is 2.0-degree fast in annual cumulative error relative 
to the moon indicator plate 6 and as less as an amount of 0.5 
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day slow as converted in the age of the moon . Herein, the reason 
why the hour wheel 1 1 is made as a combined hour wheel structured 
by the hour gear 11a and the hour wheel pinion lib is in order 
to select the number of teeth to the hour pinion lib freely 
from undergoing the restriction by a meshing condition with 
the minute wheel 12 because there is limitation in combining 
teeth counts even in the case where the gear ratio is adjusted 
by using the two intermediary wheels of the second minute wheel 
13 and adjusting wheel 19. 

One mean sidereal day, i.e. the mean rotational period 
of the earth with respect to the vernal equinox, corresponds 
to a mean solar time of 23 hours 56 seconds 4.091 seconds. In 
order to match the rotational speed of the constellation 
indicator plate 8 to the apparent mean moving speed of stars, 
there is a need to arrange the number of teeth on the train 
wheel from the hour wheel 11 to the constellation indicator 
gear 8a such that the constellation indicator gear 8d has a 
value closely approximate to a (24 hours/23 hours 56 minutes 
4.091 seconds) rotation per day, i.e. 1.0027379 rotation. In 
this embodiment, shown is one example having a combination of 
teeth counts that is reduced in the maximum number of teeth, 
preferred in approximation accuracy and satisfying a 
train-wheel plan arrangement condition in the case that the 
hour wheel pinion lib of the hour wheel 11 has 23 teeth. By 
giving 17 teeth to the constellation transmitting pinion 17a 
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of the constellation transmitting wheel 17, 63 teeth to the 
constellation transmitting gear 17b and 170 teeth to the 
constellation indicator gear 8d of the constellation indicator 
plate 8, the constellation indicator gear 8d makes a 1 .0027682 
rotations per day so that the annual cumulative error of the 
constellation indicator plate 8 is only as less as 4 . 0 degrees 
fast relative to the apparent mean movement of stars. In the 
above train wheel, the constellation indicator gear 8d has a 
greater pitch circumferential speed than the pitch 
circumferential speed of the hour wheel pinion lib. However, 
because the rotation-direction regulation lever 41 detailed 
in the above does not use a spring force and the hour wheel 
11 has a rotational speed of one rotation per 12 hours to have 
a sufficient margin of drive torque. Thus, the structure is 
made free from hindrance to the usual rotation. 

Meanwhile, the number of teeth on the second hour wheel 
18, because, of a function as an idler serving also for 
correction to the rotational direction, may be given a most 
advantageous number according to the usable module range and 
the foregoing train-wheel plan arrangement condition. 

The moon indicator plate 6 and the shade plate 7 can be 
adjusted, within a range not problematic in knowing an 
approximate moon position and phase by the slip mechanism of 
the second minute wheel 13, through the train wheel including 
the correction transmitting wheel 34, and the constellation 
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indicator plate 8 can be adjusted through the slip mechanism 
and the rotational-direction regulation lever 41 of the 
constellation transmitting wheel 17, respectively to the hour 
hand 3, minute hand 4 and second hand 5 in the one-pull position 
3 6b and the two-pull position 3 6c of the crown 36, thus 
providing a structure not especially requiring a positioning 
during attaching. Furthermore, this embodiment has three 
wheels, i.e. the second minute wheel 13, the adjusting wheel 
19 and the constellation transmitting wheel 17 as intermediary 
wheels to adjust the gear ratio so that the three indication 
elements of moon position and phase and constellation 
arrangement after having been once set can be all indicated 
with a reduced cumulative error within a range of limited number 
of teeth. 

Explanation is made below on the operation upon initial 
setting. 

At first, determined are a southing time of the moon at 
an observation point in a day preceding to the day of setting, 
and an age of the moon and local sidereal time in the southing 
time, from "Annual Review of Science handbook" or the like. 

By withdrawing the crown 36 from the usual position 36a 
to the two-pull position 36c, the hour hand 3 and the minute 
hand 4 are set to the southing time in the preceding day by 
the usual operation. 

Next, in case the crown 3 6 is moved from the two-pull 
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position 36c to the one-pull position 36b, the correction wheel 
3 5 goes into engagement with the winding stem 3 7 . The rotation 
force on the crown 3 6 is conveyed from the winding stem 3 7 to 
the second minute pinion 13b of second minute wheel 13 and the 
adjusting wheel 19 through the correction wheel 35, correction 
transmitting wheel 3 4 and second hour wheel 18. Furthermore, 
the rotation force is conveyed from the adjusting wheel 19 to 
the moon position wheel 31 and moon phase wheel 31. During 
the transmission, the slip functioning part 13c slips which 
is provided between the second minute gear 13a and the second 
minute pinion 13b of the second minute wheel 13. On the 
indicator surface, only the moon indicator plate 6 attached 
on the moon position wheel 31 and the shade plate 7 attached 
on the moon phase wheel 3 0 are corrected fast by the rotation 
of the crown 36. 

By using the above operation, setting is made by a forward 
and reverse rotation of the crown 36 such that the circular 
hole 6a of the moon indicator plate 6 and one of the shields 
7a of the shade plate 7 are just superposed together into 
coincidence to indicate the first day of the lunar month, in 
a direction toward the 12:00-mark 21a representative of a 
southing direction on the dial 2. At this time, the moon 
indicator part indicates a southing of moon's age of 0. In 
this case, in the state of first setting of the shade plate 
7 after repeating the state the circular hole 6a of the moon 
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indicator 6 is coincident with the 12:00-mark 21a on the dial 
2 , the shield 7a of the shade plate 7 does not completely overlap 
with the circular hole 6a of the moon indicator plate 6 to leave 
a deviation in an amount of 0.52 day or less in moon phase. 
In the case of a deviation in an amount of 0.27 - 0.52 day, 
however, by further rotating the crown 3 6 to the next setting 
position of the shade plate 7, the deviation can be reduced 
to an amount of 0.27 day or less because a day fraction of the 
average period of waxing and waning of the moon is approximately 
0.53 day. Herein, because the moon indicator plate 6 rotates 
approximately a 0.966 rotation per day, one rightward/lef tward 
rotation of the moon indicator plate 6 corresponds to 
approximately 1/0.966, i.e. approximately 1.035 fast as 
converted in the age of the moon. 

Accordingly, in case the moon indicator plate 6, still 
at the one-pull position 3 6b of the crown 3 6, is further rotated 
right by an amount of an integer closest to the value obtained 
by the calculation in which the age of the moon at a moon 
southing time of the preceding day is divided by 1.035, it 
results in almost correct setting of a moon position and phase 
at the moon southing time of the preceding day. In this case, 
a deviation occurs in an amount of 0.52 day or less in moon 
phase. In case the foregoing amount of 0.27 day is added, a 
phase deviation occurs by an amount of maximally 0.79 day. It 
however, is satisfactorily accurate in knowing an approximate 
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state of the moon. 

Next, in case the crown 36 is withdrawn from the one-pull 
position 36b to the two-pull position 36c, the rotation force 
on the crown 36 is conveyed to the hour gear 11a of the hour 
wheel 11 through a clutch wheel (not shown) engaged with the 
winding stem 3 7 and the minute wheel 12. The rotation force 
is further conveyed from the hour wheel pinion lib of the hour 
wheel 11 to the second minute wheel 13, and then from the 
constellation transmitting wheel 17 to the constellation 
indicator gear 8d. Herein, in case the crown 36 is rotated 
in a manner to cause the hour wheel 11 to rotate right, the 
rotational-direction regulation lever 41 provided on the 
constellation transmitting gear 17b of the constellation 
transmitting wheel 17 passes through without causing thrust. 
Consequently, on the indication surface, the moon indicator 
plate 6 and the shade plate 7 respectively attached on the moon 
position wheel 31 and moon phase wheel 30 to be driven from 
the hour hand 3, minute hand 4, constellation indicator plate 
8 and second minute wheel 13 through the second hour wheel 18 
and adjusting wheel 19 are all rotated right at a predetermined 
rotation ratio. Conversely, in the case the crown 36 is 
rotated in a manner to rotate the hour wheel 11 left, a thrust 
occur between either one of the engaging portion 41b or 4 Id 
of the rotational-direction regulation lever 41 and the 
constellation transmitting gear 17b of the constellation 
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transmitting wheel 17, so that the slip function part 17c of 
the constellation transmitting wheel 17 slips. Consequently, 
on the indication surface, the constellation indicator plate 
8 stops and the hour hand 3, the minute hand 4, the moon 
indicator plate 6 and the shade plate 7 are rotated left at 
a predetermined rotation ratio. 

Using the above operation, the crown 3 6 is rotated 
forward/reverse within a constant angular range to thereby 
rotate the constellation indicator plate 8 right 
intermittently. Setting is made such that the hour hand 3 and 
minute hand 4 indicates a moon southing time of the preceding 
day and the right ascension value of the constellation 
indicator plate 8 corresponding to the 12:00 mark 21a 
representing a southing direction on the dial 2 indicates a 
local sidereal time at the lunar southing time of the preceding 
day. Furthermore, paying an attention to AM/PM, the 
indication is forwarded to a current time on the same day. 
Thereafter, by returning the crown 3 6 from the two-pull 
position 36c to the usual position 36a, the second hand 5 is 
started. Thus, the initial setting completes among the moon 
indicator plate 6, the shade plate 7, the constellation 
indicator plate 8 and time. 

Meanwhile, in the case there is no occurrence of a lunar 
southing in the preceding day, the foregoing setting is carried 
out at a lunar southing time of the day two days before by using 
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a lunar southing time of the day two days before, the foregoing 
age of the moon at that southing time and local sidereal time. 
Thereafter , the indication is proceeded to the current time 
of the present day, in the crown two-pull position 36c. 
Thereafter, the crown 3 6 may be returned to the usual position 
36a to start the timepiece. 

The timepiece shown in Fig. -1 shows a sky arrangement 
and moon position and phase over the horizon at around the 
celestial equator, in 35 degrees North Latitude, 11:12:35 PM 
at mean solar time, 1:40 at local sidereal time, mean time 
differential of about + 15 minutes, local time differential 
of about 19 minutes and age of the moon of 9. This corresponds 
a constellation in Tokyo, at around October 23 with an age of 
moon of 9 . 

Meanwhile, in this embodiment, in order to take a radial 
effective indication width of the constellation indicator 
plate 8 and the size of the moon indicator plate 6 as great 
as possible on a limited timepiece indicator surface, the 
rotation axes of the moon indicator plate 6 and shade plate 
7 are arranged close to a periphery of a ring-formed hole of 
the constellation indicator plate 8. Thus, besides the moon 
indicator plate 6 and shade plate 7, the moon position wheel 
31 and the moon phase wheel 3 0 are also arranged superposed, 
in plan, over the constellation indicator plate 8. 

Meanwhile, this embodiment used the constellation 
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indicator plate great in center hole. However, by reducing 
the size of the constellation indicator plate and using a 
material for the constellation indicator plate through which 
viewing is possible to the lower part , it is possible to arrange 
and superpose a moon indicator plate beneath the constellation 
indicator plate thereby obtaining a broader constellation 
indication range. 

[Effect of the Invention] 

As described above, according to the present invention, 
a timepiece with moon's age/constellation indication is 
obtained which is to be corrected fast during the initial 
setting, small in cumulative indication error and balanced in 
design. The constellation indicator part can be made to 
directly read, if necessary, a local sidereal time in addition 
to a sky arrangement in the vicinity of the celestial equator. 
An astronomical timepiece having high perfection degree can 
be provided. 

Furthermore, by depicting an ecliptic and a solar 
position corresponding to the date on the constellation 
indicator plate after changing the form of the horizon of the 
constellation indicator window on the dial so that the 
constellation indicator plate can indicate an indication range 
of from -23.5 degrees to +23.5 degrees in declination, it is 
possible to know a circular sun position in the celestial sphere. 
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A timepiece with moon's age/constellation indication higher 
in perfection degree is obtained which correctly indicates not 
only southing but. also a sun rise/set state at a reference 
latitude. 

[Brief Description of the Drawings] 

Figs . 1 to 5 show one embodiment of the present invention, 
wherein Fig. 1 is a plan view of a timepiece with moon's 
age/constellation indication ; 

Fig. 2 is a plan view of a dial of the timepiece of Fig. 

i; 

Fig. 3 is a sectional view showing a train wheel mechanism 
essential-part of the timepiece of Fig. 1; 

Fig. 4 is a plan arrangement view showing a scheme of a train 
wheel of the timepiece of Fig. 1; 

Fig. 5A is a plan view showing a state of the first day of 
the lunar month due to overlap between a moon indicator plate 
and a shade plate; and 

Fig. 5B is a plan view showing a state of the fifteenth day 
of the lunar month due to overlap between the moon indicator 
plate and the shade plate. 

2 ... dial, 3 ... hour hand, 6 ... moon indicator plate, 

8 constellation indicator plate, 11 hour wheel, 

23 ... constellation indicator window, 

3 8 ... moon position wheel pin 
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Fig. 1 

8 Constellation indicator plate 
23b Northern Limit 

23 Constellation indicator window 
23a Southern limit 

2 Dial 
22 Moon background 

7 Shade plate 

6 Moon indicator plate 
23c Horizon 
Fig. 3 

8 Constellation indicator plate 
3 0 Moon phase wheel 

31 Moon position wheel 

12 Minute wheel 

13 Second minute wheel 

14 Main plate 

16 Back plate 

6 Moon indicator plate 
19 Adjusting wheel 

7 Shade plate 

18 Second hour wheel 

17 Constellation transmitting wheel 
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